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Abstract
The definition of a primary care facility is the site where the first patient contact occurs.
In developing countries, primary healthcare (PHC) facilities are officially healthcare
centers, hosting World Health Organization (WHO) programs for tuberculosis and chronic
respiratory diseases. In addition, there are many other providers of PHC services, which
include emergency departments, general outpatient clinics in public hospitals. Asthma
patients may present for treatment in any of these primary care facilities. An internation‐
al study achieved by the Union showed that 51% of asthma patients in Syria are treated
in emergency departments only, many developing countries like Sudan, Algeria, and
some African countries had the same use of ER. There are questions about the quality of
care provided in these clinics with regard to their adherence to Global Initiatives for
Asthma (GINA) guidelines. Evidence suggests that there may be over prescribing of oral
corticosteroids and antibiotics and under-prescription of inhaled corticosteroids, so there
is a need to improve practice bringing it more into alignment to international guide‐
lines. It may be considered by many that it is not possible to follow guidelines in developing
countries and those that have economic and political pressures. However, a pilot program
to test the feasibility of a providing systematic follow-up of uncontrolled asthma patients
in a general free of charge hospital in Syria showed that it is possible to achieve asthma
control following to GINA guidelines even in very deprived community. The same was
mentioned by the Union in an international survey for other developing African and
Mediterranean countries.  WHO launched programs for  non-communicable  disease
including chronic respiratory disease: Practical Approach to lung Health (PAL) and
Package of essential no communicable (PEN) disease interventions for primary health
care in low-resource settings. The IPCRG also worked on how to improve implementa‐
tion of guidelines. We will provide the results and following evidence-based recommen‐
dations from our field surveys in developing countries, as well comment on international
programs. Although much progress has been realized in the diagnosis and manage‐
ment of asthma in developed nations, progress in one variant of asthma, inner city asthma,
has been slow. Inner city asthma is that variant of the disease which afflicts residents of
urban environments with low socioeconomic conditions, poor housing, and rampant
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environmental risks. This variant of asthma appears to be more severe, associated with
increased psychological burden as well as morbidity and mortality, has a diverse array
of predisposing factors, and poses significant challenges in management and treat‐
ment. One important aspect of treatment is education which leads to the participation of
the patient and the families in the care resulting in a more favorable outcome.
Keywords: asthma, primary care, WHO, chronic respiratory diseases, essential drugs
for asthma, inner city, developed nations
Background
This chapter deals with asthma in developing nations and touches on one variant of asthma in
the developed world which has significant resemblance to its counterpart in developing nations.
The first section is derived from studies in Syria, while the second from the United States.
1. Introduction - Managing bronchial asthma in primary health care
According to the International Study for Asthma and Allergies in Childhood (ISAAC),
comparing phase one in 1994 to three in 2000–2003, asthma prevalence expressed by wheezing
the last 12 months in 13–14 years old is increasing in developing countries. Asthma prevalence
is higher in developed countries, but asthma is more severe in developing countries [1].
The definition of a primary care facility is the site where the first patient contact occurs [2]. If
we take Syria as an example of developing county, primary healthcare (PHC) facilities are
officially healthcare centers under the control of the Ministry of Health, which among other
services provided, host World Health Organization (WHO) programs for tuberculosis and
chronic respiratory diseases [3, 4]. In addition, there are many other providers of PHC services
which include emergency departments(ED), general outpatient clinics in public hospitals,
school health clinics, clinics in workplace settings, and internal and general clinics within the
private sector.
Asthma patients may present for treatment in any of these primary care facilities in Syria. A
multicenter survey of primary care clinics revealed that 13% of patients aged over 6 years
attended with asthma [5]. Another study showed that 51% of asthma patients are treated in
ED only, and only 9% are treated in primary care centers [6]. Many developing countries like
Sudan, Algeria and some African countries had the same use of ED [6]. The same under-
utilization of community primary healthcare services has also been observed in China in 2014
[7].
There are questions about the quality of care provided in these clinics with regard to their
adherence to Global Initiatives for Asthma (GINA) guidelines. Evidence suggests that there
may be over prescribing of oral corticosteroids and antibiotics and under-prescription of
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inhaled corticosteroids [5, 6], so there is a need to improve practice bringing it more into
alignment to international guidelines.
It may be considered by many that it is not possible to follow guidelines in developing countries
and those that have economic and political pressures. However, a pilot program to test the
feasibility of a providing systematic follow-up of uncontrolled asthma patients in a general
free of charge hospital in Syria showed that it is possible to achieve asthma control following
to GINA guidelines even in very poor community [8]. The same was mentioned by the Union
in an international survey for other developing African and Mediterranean countries [9], the
same in a recent study in Sudan [10].
A Ministry of Health—WHO program for non-communicable diseases in Syria including an
intensive courses for asthma and COPD for GPs in health centers has been launched since the
beginning of 2015 in a pilot site from Syria. However, unlike developed countries, in Syria,
presentations are very personalized, there are no established accredited modules or curricu‐
lum for continuing medical education for primary care physicians and nurses. In order to make
optimum improvements in care across the country, we need to ensure that high-quality
training interventions are made available for healthcare providers who are working in a
primary care setting, aiming to increase both their competence and confidence in the essentials
of asthma management. This program needs to incorporate accredited educational materials,
a process for monitoring and continuous evaluation, and collaborative efforts with an inter‐
national agency such as the Global Alliance against Chronic Respiratory Diseases (WHO–
GARD www.who.int/gard ) [8]. A survey conducted by the International COPD Coalition gave
the same conclusions about absence of curriculum for education for asthma and COPD [11].
Primary healthcare services are free of charge in Syria, and other developing countries hosting
WHO programs, and are staffed by full-time qualified nurses who are supported by part-time
physicians, who also provide services in the private sector. In addition, some patients who are
able to pay for healthcare may refer themselves directly to private pulmonologists, without
being referred from primary care. Since 2006, WHO launched programs for asthma and COPD
at primary care level in Syria and other developing countries, and training was undertaken on
site [3–5, 8].
In this paper, we share our experience in developing countries and will present first field
surveys in developing countries. Second, we will comment on the international programs of
WHO and International Primary Care Respiratory Group (IPCRG). And third, we will give
our evidence-based recommendations.
2. Discussion
2.1. Field surveys and what we learned
Asthma is under-diagnosed in primary care [5, 6, 8, 12–14]. The Global Alliance against chronic
respiratory disease (GARD–WHO: www.who.int/gard ) survey on chronic respiratory
diseases prevalence and risk factors in Syria revealed that although 27% of the 1599 patients
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surveyed had evidence of reactive airway disease and reversible obstruction by spirometry,
but only 13% had been diagnosed as asthma by the primary care practitioners. Indicating that
50% were under-diagnosed [4]. This finding is not unique to Syria. Under-diagnosis has also
been reported in the same GARD survey in Cape Verde [12]. There are several hypotheses for
these high rates of under-diagnosis. The condition’s variability of symptoms, misdiagnosis
such as an infection, some may be mislabeling of patients as COPD when in fact, they may
have uncontrolled asthma [5, 15], increasing workload, and demand on services and limited
experienced doctors. It is important for practitioners to follow standard diagnostic procedures
and good history taking such as recurrent symptoms (wheezing, cough, difficult breathing,
and chest tightness) and the presence of triggers. In addition, practitioners should obtain
objective tests and look for reversibility of peak expiratory flow rate (PEFR) expressed as
increase of 20% and 60 l/min, or 12% increase in forced expiratory volume in one second (FEV1)
and 200 ml after short-acting beta agonists (SABA), or a decrease in these measurements after
exercise testing. Practitioners could also rely on variability of PEFR or FEV1 between two visits.
In situations where spirometry or peak flow meter results are not available, or patients are
under 5 years of age, practitioners should rely on clinical history and treatment trials [16].
WHO recommend peak flow meter to be available in the most remote healthcare centers, and
referral for spirometry in healthcare centers or hospitals at central level is available [3, 4].
Asthma is under-treated and under-controlled: The GARD–WHO multicentre national survey
2010 for chronic respiratory diseases [5] revealed that only 25% of inhaled corticosteroid (ICS)
prescriptions included adequate doses according to the GINA guidelines. In addition, 46% of
patients received oral corticosteroids which could be avoided if ICS were prescribed in PHC
according to the guidelines. Similarly, 56% of asthma patients received oral antibiotics without
a clinical indication. Another important issue is that 56% of asthma patients surveyed have
FEV1 < 80% after bronchodilators, which points to poor control [5, 16].
Despite asthma being poorly diagnosed and treated, it is possible to observe improvements in
asthma control to the level of published guidelines in underserved areas. In a pilot study
conducted on economically deprived patients in an underserved area, we systematically
followed up patients with uncontrolled asthma in a general free of charge outpatient clinic in
a public hospital 2006–2007 [8]. A trained postgraduate medical student asked every patient
questions about the parameters of asthma control, measured PEFR, and ensured prescription
of ICS at their first presentation. The student also taught patients proper inhaler technique and
educated them about how to avoid risk factors. Weekly follow-up data were collected by the
GP. After 3 months, 44 of 66 patients who had not been followed up previously were properly
controlled. We conclude that GINA guidelines could be realistic even in underserved areas.
In 2006, an international multicenter survey of the Union showed that implementation of
asthma guidelines was possible in primary care in developing countries [13]. The same recently
in Sudan (2014): In a new model specialized center for asthma, a survey aiming at describing
the epidemiological and clinical characteristics of asthma patients concluded that most patients
had abnormal spirometry with more than half having an FEV1 that is 60% or less of their
predicted normal reading. The majority improved with combined treatment (Formoterol,
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budesonide) with 60% normalizing their spirometry highlighting the feasibility and applica‐
bility of specialized asthma care centers in resource-poor countries [10].
The global initiative for asthma guidelines are based on the level of control [16] such that for
each asthmatic presenting to a primary healthcare facility, the general practitioner (GP) should
ask standard questions about the clinical control of asthma including:
• Frequency of symptoms
• Need for inhaled bronchodilators
• Frequency of night awakening
• Exercise limitation
• Number of exacerbations.
• values of PEFR or FEV1
To improve care, training should emphasize that: Patients with uncontrolled asthma need to
be prescribed low-dose or medium-dose inhaled corticosteroids, educated on inhaler techni‐
que, and referred to higher level of care for further assessment if not controlled after follow-
up visits [3–5, 16], and referred back to primary care for long-term follow-up and education.
2.1.1. Review of international WHO programs and other programs
WHO–MOH programs: Three programs have been introduced for chronic respiratory diseases
(CRD) in Syria since 2006 [3, 4, 11, 16]:
1. Practical Approach to Lung Health (PAL) program, integrating asthma, and COPD care
in the National Tuberculosis program, adopting for the first time a referral policy and
initiating a respiratory disease dispensary at central level equipped with peak flow,
oximetry, and spirometry.
2. The Package for the essential needs for non-communicable diseases (NCD) at primary
care level in low resources settings: WHO–PEN program. Integrating all major NCD
including CRD at primary care level.
3. GARD program www.who.int/gard Survey on CRD risk factors and prevalence. And the
resulting evidence based guidelines, and training. WHO country office is involved.
2.1.2. Other programs
1. The GINA world Asthma day program: Conferences in World Asthma Days are improv‐
ing asthma care: Make health workers in PHC familiar with asthma symptoms, asthma
control, peak flow meter, and corticoid inhalers.
2. Civil societies, in collaborating with the International COPD Coalition www.internatio‐
nalcopd.org, are helping patients with CRD and allergy is wide-spreading patient
education for asthma and COPD, and health education.
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3. Educational Program for nurses about asthma and COPD: Two national workshops were
run for this purpose in 2004 and 2007 by the Education for health center of Excellence—
UK in Syria www.educationforhealth.org, but also in Bangladesh, and many other
developing countries, aiming to introduce the role of nurses in national programs.
4. The new intensive course of WHO–MOH mentioned above for non-communicable
diseases in Syria and other EMRO countries.
2.1.3. International Primary Care Respiratory Group (IPCRG)
The IPCRG tried to resolve the question on how to deal with asthma and COPD in primary
care in developing countries, elaborating a symptomatic approach and algorithms, but they
recommend providing primary care in developing countries with PEF and Inhalers [17]. While
PAL–WHO went further (Spirometry and referral) [4].
Research priority to improve asthma management in primary care have been investigated by
the IPCRG, 2009: Conclusion, primary care research should include awareness about local
asthma triggers like biomass fuel, early diagnosis, and management in remote areas where
there are no tools for diagnosis, the reliability of medication trial, how to overcome taboos
about cultural misbelieves and inhalers, how to make essential drugs available, and how to
adapt and evaluate guidelines implementation [18].
PEN–WHO opted for an integrated approach with other NCD; the approach was symptoms
and PEAK flow measurements; primary care physician prescribes ICS if asthma; and treat
acute attacks with oral corticosteroids and inhaled bronchodilators; referral rules to confirm
diagnosis or help for better long-term treatment are stated if failure of control at follow-up
visit. Necessary tools are PEF, oximetry, oxygen, and nebulisers or inhalers via spacer [3]
PAL–WHO, integrating CRD with tuberculosis program was very ambitious, referral and
spirometry were recommended [4], but unfortunately, there were discontinuity and no
evaluation process for the implementation of these programs, in conflict zones.
GARD–WHO was a success with the survey, and following publications and guidelines [5]
2.2. The core messages from the field surveys and international national programs
To empower the role of PHC in controlling asthma and lessen related mortality. Core messages
are as follows:
1. The first consultation with the uncontrolled patient is crucial. It is vital that the correct
diagnosis is made and good education is delivered. The correct treatment should be
initiated at this time which will be an appropriate dose of inhaled corticosteroid and a
short-acting reliever inhaler (Bronchodilator). Inhaler technique needs to be taught and
the initiation of a self-management plan including what to do in an emergency and whom
to contact. A follow-up appointment is important, and the PHC should consider a referral
if not controlled during a follow-up visit [19]
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2. Prescription of oral corticosteroids on discharge from emergency room, if not hospitalized,
is recommended. By contrast, expectorants and antibiotics are often unnecessarily
prescribed [5, 13, 19].
3. Methodical follow-up leads to control and is feasible even in poor settings by using
standard guideline-based protocols and follow-up records. [8, 13]
4. The core equipment and medicines that health facilities should have include peak flow
meter, pulse oximetry, bronchodilator inhalers, spacers (which could be built up in very
poor settings/plastic bottle), [20–22], nebulizers and solution of short acting beta agonists
(SABA) and if possible anticholinergics, oxygen extractor or oxygen bottle, and systemic
corticosteroids.
5. Short-acting beta-agonists (via spacer, which can be built in poor settings using a plastic
bottle) is as effective as nebulizer to relieve symptoms, except for very severe attacks [21–
23]. The asthma-trained nurses or community healthcare workers key role is to educate
patients, particularly in inhaler technique and self-management [23]. This is common
practice in many developed countries and the UK and Australia have been leaders in
developing nurses to fulfill this role. In the UK, much of the asthma management in
primary care is provided by appropriately trained nurses [23].
6. Every uncontrolled asthma patient in spite prescription of ICS and regular follow-up in
Primary care should be referred to a specialist or well-trained physician with an interest
in asthma and placed in an asthma management plan and then referred back to the PHC
for follow-up.
7. A toolbox for general practitioners and nurses should consist of the following:
• Questions related to symptoms suggestive of asthma diagnosis to face under-diagnosis
• Asthma control test for initial evaluation and follow up
• Use of peak flow and table of values
• Educational photos about inhaler and spacer use (Photos of all available inhalers to
educate.)
• What to do in an emergency
• Education on how inhaled corticosteroids reverse inflammation
• A patient self-management plan
8. Every follow-up visit should be the occasion to improve the partnership with patients
according to their literacy level of education and cultural believes. A follow-up record to
monitor clinical control, PEFR, compliance, and trigger avoidance should be filled at every
visit. Education for inhaler technique should be part of every follow-up visit.
9. Including these core elements on the role of primary care in curriculum of medical schools,
nursing schools, and pharmacies is recommended.
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10. WHO programs of NCD, PEN, and PAL have been introduces in PHC dispensaries in
many developing countries including Syria, and training for those programs was done at
pilot sites, but the humanitarian crisis in Syria and other conflict zones discontinued
progress. Effort should be done to continue [3, 4].
11. Conferences and World Asthma Days as recommended by GINA are improving asthma
care: Make health workers in PHC familiar with asthma control, peak flow meter, and
corticoid inhalers, but there is a great need for more education, which can also be provided
online.
12. Patient organizations are playing a role on patient education and providing free medica‐
tions [11].
13. According to the GARD Survey results, training sessions for the essential on asthma and
COPD are needed for health workers at primary care level. This needs to adapt educational
materials.
14. The list of essential medications for asthma, especially inhaled corticosteroids [24], is not
available in all countries; in Sudan, a survey pointed this issue [25]. In a general review,
researchers reported [26]: Another issue is in some developing countries, the essential
medication as listed by WHO is not available. Health services in low-resource countries
are poorly adapted to treating chronic diseases. Designed to respond episodically to acute
disease, almost all historical investment has focused on infectious diseases. Crucial to the
successful management of chronic diseases is an infrastructure designed to support pro-
active management, providing not only an accurate diagnosis, but also a secure supply
of cost-effective drugs at an affordable price. When in very poor health systems, ICS are
not available, a variety or a phenotype of severe asthma prevails (defined by WHO as the
non-treated severe asthma) [27], while the ATS/ERS definition for severe asthma is asthma
refractory to ICS.
15. The WHO issued a guide on prevention and control of non-communicable diseases in:
Guidelines for primary healthcare in low-resource settings: 2012, and urged developing
countries to follow the directives for chronic respiratory disease as well [28].
3. Inner city asthma - Introduction
Inner city asthma is a variant of asthma that afflicts patients who reside in some of the poorest
neighborhoods of some urban localities [29]. These patients frequently have economic and
financial difficulties and reside in housing projects that are environmentally poor with
increased likelihood of pollution [30]. Several studies have demonstrated that these factors
coupled to barriers to appropriate asthma care, as well as reliance on emergency care, poor
medication compliance, limited availability of primary and specialty asthma care and poor
communication between patient and physicians are responsible for the unique nature of this
entity [31–33]. Because of these factors, the character of inner city asthma may be different from
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that observed in other localities. Different patterns of prevalence, predisposing factor, severity,
morbidity, mortality, and management have been observed.
4. Prevalence
Over the past several decades, a gradual increase in the prevalence of asthma has been noted
in several industrialized countries [29]. Although some of this increase may be related to
changes in health insurance policies resulting in better coverage and increased access to care
and improvements in diagnostic testing, other factors may be involved. Some of the increase
is attributed, in part, to a gradual increase in prevalence of asthma in individuals of lower
socioeconomic status who reside in inner cities [29, 34]. For example, statistical analysis shows
that between the years 2001 and 2010, rates of asthma in adolescents in the United States of
America have increased at a rate of around 1.4% reaching 9.5% in 2010 [34]. Careful analysis
of this phenomenon indicates that this increase was most realized among various minority
groups including African-Americans and Hispanics.
African-American children are reported to have a rate of asthma per population that is 1.6
times the level observed in white children [34, 35]. Some Hispanic groups, like children
originally from Puerto Ricco, have been reported to have asthma prevalence that is almost 2.4
times that of white children [35, 36]. The prevalence of asthma among children in some Chicago
neighborhoods is estimated to be as high as 44%, with the highest rate observed and reported
in neighborhoods with a higher proportion of residents of African-American and Hispanic
ancestry [37]. In one district of New York City, asthma prevalence was reported 13.2% for
Puerto Ricans [38]. Racial background is not the only factor responsible for this disparity.
Asthma prevalence varies among various localities with those localities with low income levels
manifesting an increase in prevalence irrespective or racial and ethnic mix [29, 33].
5. Severity
Numerous studies have shown that inner city asthma, especially among children, is charac‐
terized by increased intensity and poor response to therapy [39]. It is not clear why this
population of asthmatics is more difficult to control. Some investigators speculate that a
myriad of factors may be involved including environmental, socioeconomic, psychosocial,
behavioral, or genetic ones [39, 40]. Other authorities believe that the poor control may be
related to inappropriate asthma management practices, limited access to care, poor compliance
with therapy, and limited communication between physicians and patients [41, 42]. The
practical implications of these observations are that these children have a higher rate of hospital
admissions [43] and their condition at the time admission is serious and is frequently described
as near fatal [44] which refers to a group of individuals predisposed to acute respiratory failure
from their disease state with acidosis and altered mental status.
The increased acuity of inner city asthma has several short-term and long-term implications.
The collective cost resulting from loss of work and productivity as well as absenteeism from
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school and work is hard to measure. The added cost of overutilization of healthcare facilities
and emergency department adds to the financial implications of this phenomenon. Overcon‐
sumption of pharmaceutical agents and other supportive agents and procedures further
increases the overall cost. Finally, the impact on the general health of the individuals, stunted
growth, and development of long-term respiratory impairment adds to the overall societal
impact.
6. Predisposing factors
The factors contributing to the high prevalence of asthma among inner city residents are varied.
Cohen et al. [45] suggest that a key factor in this regard is the poor access to healthcare that
patients in urban environments experience. This may be related to a limited number of
physicians and healthcare facilities as well as limited availability of safe transportation.
Limited access to care has a negative impact on most clinical conditions including the availa‐
bility of effective prenatal care. Another major predisposing factor which increases the
prevalence of asthma in residents of inner cities is exposure to tobacco smoke [45]. Tobacco
smoke is known to affect the rate of lung growth, clearance of secretions, and defense mech‐
anisms against particulate matter and infectious agents.
Studies have shown that children living in urban environments have a higher rate of emer‐
gency room visits and lower use of inhaled corticosteroids [46]. This may be related to lower
rates of diagnosis as shown by the 1999 National Health Interview Study [34]. Specific factors
that have been examined include poverty with reduced access to and quality of care [47]. The
resultant additional health issues such as prematurity [48, 49] and obesity [29, 50] further
confound the problem. In addition, poor housing [51] with exposure to indoor pollutants and
environmental tobacco [52] plays a significant role in aggravating the condition. Finally, the
psychological impact of the disease in the setting of poor resources worsens the perception
among patients, impacts coping, and results in further deterioration in symptomatology [53,
54].
7. Morbidity and mortality
In general, inner city asthma has a higher index of severity, is associated with increased
morbidity, and has a higher mortality rate than asthma outside the inner city milieu [29].
Several criteria may be used to evaluate the level of acuity. These include, among others,
emergency room visits, hospitalizations, office visits, time lost from work, and absenteeism
from school. Research shows that inner city asthma is associated with increased morbidity in
each of these criteria. The national database report of 2006 indicated that around 3.5 million
visits to physician offices, half a million visits to hospital outpatient departments, an equivalent
number of visits to an emergency department, and over 150,000 hospitalizations were related
to asthma in this population [55].
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Inner city asthma is associated with increased mortality when adjusted for the level of acuity.
As far as mortality is concerned, there were 167 deaths from asthma in 2005 among children
and adolescents [29, 55]. Interestingly, African-Americans demonstrate a sevenfold increase
in mortality, around threefold increase in emergency department visits, threefold increase in
hospitalization, but 20% lower nonemergency ambulatory visits than white children. Data on
Hispanic children show emergency department visits to be twice that of whites [55].
8. Management
Management of inner city asthma places additional demands on patients and healthcare
providers alike. Patients need to be maintained on the usual asthma medications including
short-acting and long-acting bronchodilators, inhaled corticosteroids, leukotriene antagonists,
and possibly methyl xanthines. In addition, one has to focus on eliminating or minimizing the
effect of the predisposing factors listed in the previous paragraphs. Specifically, dealing with
poor housing, indoor pollutants, and environmental tobacco makes it necessary for patients
and their families to invest in home improvement projects that are costly and demanding. Since
this may be beyond the capabilities of several patients, this poses a significant burden on the
public health and social safety networks in various cities. These services are already oversub‐
scribed and have limited resources.
Several interventions have focused on the fact that patient and family education are critical to
the process of managing and controlling inner city asthma. Patients and their families need to
learn the components of quality care so that they can participate in their own care. An
important component of this strategy is making sure patients, and their families have the
requisite knowledge to reach healthcare providers in a timely and structured manner.
Therefore, efforts should focus on educating patients to improve their ability to acquire the
knowledge needed to navigate the healthcare system. A family-based intervention performed
by a trained counselor has been shown to improve care and decrease morbidity [56]. School-
based asthma education is also effective [57]. Emphasis should also be placed on reducing
environmental triggers such as the use of pest control [58] services and reduction of exposure
to tobacco smoke [59] and weatherizing homes to decrease mold and moisture [60, 61] Good
management of inner city asthma requires the same kind of proactive care that has been shown
to be effective in other situations. These include guidelines-driven care and assured access to
the appropriate controller medication [62] and the addition of a biologic such as omalizumab
in selected cases [63].
9. Summary and conclusions
To the pulmonologist, inner city asthma is a complex and challenging entity that requires
consolidated management efforts and a comprehensive approach that includes awareness of
the unique predisposing factors, the increased acuity, and the need to focus on improved access
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to care. A multifaceted approach that targets a wide array of risk factors including allergens,
indoor pollution, housing quality, and external sources of pollution, such as neighborhood
trash collection receptacles must be utilized. Guidelines-based management that is effective
in other types of asthma may not be sufficient to provide adequate control. In addition, the
structure of the healthcare system must change to allow the needed access and the recognition
and management of social factors which impact on asthma management.
Author details
Yousser Mohammad1,2,3* and Basim Dubaybo4
*Address all correspondence to: ccollaborating@gmail.com
1 Department of Pulmonary and Family Medicine, Syrian Private University, Damascus, Syria
2 Department of Pulmonary, Damascus University, Damascus, Syria
3 Center for Research and Training for CRD, Tishreen University, Latakia, Syria
4 Department of Internal Medicine, Wayne State University School of Medicine, Detroit,
Michigan, USA
References
[1] Lai CKW, Beasley R, Crane J, Foliaki S, Shah J, Weiland S, and the ISAAC Phase Three
Study Group. Global variation in the prevalence and severity of asthma symptoms:
Phase Three of the International Study of Asthma and Allergies in Childhood
(ISAAC).Thorax. 2009;64:476–483.
[2] International Classification of Primary Care, Second edition (ICPC-2), available as
“print on demand” from OUP website: www.oup.uk
[3] Package of essential noncommunicable (PEN) disease interventions for primary health
care in low-resource settings. Geneva, Switzerland: World Health Organization. c2010.
Available from: http://whqlibdoc.who.int/ publications/2010/9789241598996_eng.pdf
[4] World Health Organization. Practical approach to lung health. Manual on initiating
PAL implementation. Geneva, World Health Organization, 2008. (WHO/HTM/TB/
2008.410, WHO/NMH/CHP/CPM/08.02).
[5] Mohammad Y, Shaaban R, Yassine F, Allouch J, Daaboul N, Bassam A, Mohammad A,
Taha D, Sabba S, Dyban G, Al-Sheih K, Balleh H, Ibrahim M, Al Khaer H, Dayoub M,
Halloum R, Fadhil I, Abbas A, KHouri A, Khaltaev N, Bousquet J, Khaddouj M,
Suleiman I, Meri M, Bakir M, Naem A, Said H, Al-Dmeirawi F, Myhoub H, Dib G.
Asthma - From Childhood Asthma to ACOS Phenotypes196
Executive summary of the multicenter survey on the prevalence and risk factors of
chronic respiratory diseases in patients presenting to primary care centers and emer‐
gency rooms in Syria. J Thorac Dis. 2012;4(2):203–205. doi:10.3978/j.issn.
2072-1439.2011.11.07.
[6] Burney P, Potts J, Aït-Khaled N, Sepulveda RM, Zidouni N, Benali R, Jerray M, Musa
OA, El-Sony A, Behbehani N, El-Sharif N, Mohammad Y, Khouri A, Paralija B, Eiser
N, Fitzgerald M, Abu-Laban R.. A multinational study of treatment failures in asthma
management. Int J Tuberc Lung Dis. 2008;12(1):13–18.
[7] Yang H, Huang X, Zhou Z, Wang HH, Tong X, Wang Z, Wang J, Lu Z. Determinants
of initial utilization of community healthcare services among patients with major non-
communicable chronic diseases in South China. Plos One. 2014;9(12):e116051. doi:
10.1371/journal.pone.0116051. eCollection 2014.
[8] http://www.ginasthma.org/Mediterranean
[9] Bousquet J, Dahl R, Khaltaev N. Global alliance against chronic respiratory diseases.
Allergy 2007:62:216–223.
[10] Imad H, Yasir G. Pan African Medical Journal Epidemiological and clinical character‐
istics, spirometric parameters and response to budesonide/formoterol in patients
attending an asthma clinic: an experience in a developing country. Pan Afr Respir Med.
Pan Afr Med J. 2015; 21: 154.
[11] Mohammad Y, Fink-Wagner A-H, Nonikov D. Assets and needs of respiratory patient
organizations: differences between developed and developing countries. J Thorac Dis
2013; 5(6):914–918. doi:10.3978/j.issn.2072-1439.2013.08.72.
[12] Martins P, Rosado-Pinto J, do Céu Teixeira M, Neuparth N, Silva O, Tavares H, Spencer
JL, Mascarenhas D, Papoila AL, Khaltaev N, Annesi-Maesano I. Under-report and
underdiagnosis of chronic respiratory diseases in an African country. Allergy
2009;64(7):1061–1067.
[13] Ait-Khaled N, Enarson DA, Bencherif N, Boulhbal F, Camara LM, Dagli E, Jankirie TK,
Karadag B, Keita B, Ngoran K, Adhiambo J, Ottmanis SE, Pham N, Sow O, Yousser M,
Zaidouni N. Implementation of asthma guidelines in health centers of several devel‐
oping countries. Int J Tuberc Lung Dis. 2006;10(1):104–109.
[14] Shahror N, Bardan H. Prevalence and risk factors of asthma in Damascus school
children aged 10–14. Rev Mal Respir. 2006;23:10S109–10S139.
[15] Mohammad Y, Shaaban R, Al-Zahab BA, Khaltaev N, Bousquet J, Dubaybo B. Impact
of active and passive smoking as risk factors for asthma and COPD in women present‐
ing to primary care in Syria: first report by the WHO-GARD survey group. Int J Chronic
Obstr Pulm Dis. 2013-11-04.
[16] 16-Global Initiative for Asthma. Global Strategy for Asthma management and preven‐
tion on www.ginasthma.org accessed.
Managing Bronchial Asthma in Underprivileged Communities
http://dx.doi.org/10.5772/62990
197
[17] Levy M, Fletcher M. International primary care respiratory group guidelines. Prim Care
Respir J. 2006;15:20–34.
[18] Pinnock H, Thomas M, Tsiligianni I, Lisspers K, Østrem A, Ställberg B, Yusuf O, Ryan
D, Buffels J, Cals JW, Chavannes NH, Henrichsen SH, Langhammer A, Latysheva E,
Lionis C, Litt J, van der Molen T, Zwar N, Williams S. The International Primary Care
Respiratory Group (IPCRG) Research Needs Statement 2010. Prim Care Respir J.
2010;19 Suppl 1:S1–S20.
[19] AAAAI guidelines 2007: Section 3, component 2, education for a partnership on asthma
care, pp. 100–106 on www.aaaai.org.
[20] Alhaidera SA, Alshehrib HA, and Al‐Eid K. Replacing nebulizers by MDI‐spacers for
bronchodilator and inhaled corticosteroid administration: Impact on the utilization of
hospital resources. International Journal of Pediatrics and Adolescent Medicine. 2014;
1(1):26–30.
[21] Yasmin S, Mollah AH, Basak R, Islam KT, Chowdhury YS. Mymensingh Med J. Efficacy
of salbutamol by nebulizer versus metered dose inhaler with home-made non-valved
spacer in acute exacerbation of childhood asthma. Mymensingh Med J. 2012;21(1):66–
71.
[22] Zar HJ, Levin ME. Challenges in treating pediatric asthma in developing countries.
Paediatr Drugs. 2012;14(6):353–359. doi:10.2165/11597420-
[23] Charlton I, et al. Audit of the effect of a nurse run asthma clinic on workload and patient
morbidity in a general practice. Br J Gen Pract. 1991;41:227–231.
[24] http://www.who.int/medicines/publications/essentialmedicines/en/index.html:
accessed on Juin 2014
[25] El Sony AI, Chiang C-Y, Malik E, Hassanain SA, Hussien H, Khamis AH, Bassilli AF,
Enarson DA. Standard case management of asthma in Sudan: a Pilot Project. Public
Health Action. PHA 2013;3(3):247–252.
[26] Beran D, Zar HJ, Perrin C, Menezes AM, Burney P. Burden of asthma and chronic
obstructive pulmonary disease and access to essential medicines in low-income and
middle-income countries. Lancet Respir Med. 2015;3(2):159–170. doi:10.1016/
S2213-2600(15)00004-1.
[27] Bousquet J, Baena-Cagnani CE, Mantzouranis E, Bleecker ER, Burney P, et al. Workshop
summary. Uniform definition of asthma severity, control, and exacerbations: Docu‐
ment presented for the World Health Organization Consultation on Severe Asthma. J
Allergy Clin Immunol 2010;126(5):926–938.
[28] Prevention and Control of Non communicable Diseases: Guidelines for primary health
care in low-resource settings. Geneva: WHO, 2012.
[29] Gergen PJ, Togias A. Inner city asthma. Immunol Allergy Clin N Am 2015;35:101–114.
Asthma - From Childhood Asthma to ACOS Phenotypes198
[30] Forno E, Celedón JC. Asthma and Ethnic Minorities: Socioeconomic Status and Beyond.
Curr Opin Allergy Clin Immunol. 2009;9(2):154–160. PMCID: PMC3920741
[31] Akinbami L. The state of childhood asthma, United States, 1980–2005. Adv Data. 2006;
(381):1–24
[32] Sarver N, Murphy K. Management of asthma: new approaches to establishing control.
J Am Acad Nurse Pract 2009;21:54–65.
[33] Celano MP, Linzer JF, Demi A, Bakeman R, Smith CO, Croft S, et al. Treatment
adherence among low-income, African American children with persistent asthma. J
Asthma 2010;47:317–22. NIHMSID: NIHMS94525
[34] Moorman JE, Akinbami LJ, Bailey CM, et al. National surveillance of asthma: United
States, 2001–2010. Vital Health Stat 2012;3:1–67.
[35] Akinbami LJ, Moorman JE, Garbe PL, et al. Status of childhood asthma in the United
States, 1980–2007. Pediatrics 2009;123(Suppl 3):S131–45.
[36] Carter-Pokras OD, Gergen PJ. Reported asthma among Puerto Rican, Mexican-
American, and Cuban children, 1982 through 1984. Am J Public Health 1993;83:580–
582.
[37] Gupta RS, Zhang X, Sharp LK, et al. Geographic variability in childhood asthma
prevalence in Chicago. J Allergy Clin Immunol 2008;121:639–645.e1.
[38] Ledogar RJ, Penchaszadeh A, Garden CC, et al. Asthma and Latino cultures: different
prevalence reported among groups sharing the same environment. Am J Public Health
2000;90:929–935.
[39] Breysse J, Dixon S, Gregory J, et al. Effect of weatherization combined with community
health worker in-home education on asthma control. Am J Public Health 2014;104:e57–
e64.
[40] Takaro TK, Krieger J, Song L, et al. The breathe-easy home: the impact of asthma-
friendly home construction on clinical outcomes and trigger exposure. Am J Public
Health 2011;101:55–62.
[41] Szefler SJ, Mitchell H, Sorkness CA, et al. Management of asthma based on exhaled
nitric oxide in addition to guideline-based treatment for inner-city adolescents and
young adults: a randomised controlled trial. Lancet 2008;372:1065–1072.
[42] Busse WW, Morgan WJ, Gergen PJ, et al. Randomized trial of omalizumab (anti-IgE)
for asthma in inner-city children. N Engl J Med 2011;364:1005–1015.
[43] Scott L, Morphew T, Bollinger ME, Samuelson S, Galant S, Clement L, O’Cull K, Jones
F, and Jones CA. Achieving and maintaining asthma control in inner-city children. J
Allergy Clin Immunol 2011;128:56–63.
Managing Bronchial Asthma in Underprivileged Communities
http://dx.doi.org/10.5772/62990
199
[44] Bryant-Stephens T. Asthma disparities in urban environments. J Allergy Clin Immunol
2009;123:1199–1206.
[45] Cohen RT, Canino GJ, Bird HR, et al. Area of residence, birthplace, and asthma in Puerto
Rican children. Chest 2007;131:1331–1338.
[46] Esteban CA, Klein RB, McQuaid EL, et al. Conundrums in childhood asthma severity,
control, and health care use: Puerto Rico versus Rhode Island. J Allergy Clin Immunol
2009;124:238–244, 244.e1–e5.
[47] Information on poverty and income statistics: a summary of 2013 current population
survey data. ASPE Issue Brief: Department of Health and Human Services, Office of
the Assistant Secretary for Planning and Evaluation; 2013. Available at:
aspe.hhs.gov/hsp/13/PovertyandIncomeEst/ib_poverty2013.pdf.
[48] Gessner BD, Chimonas MA. Asthma is associated with preterm birth but not with small
for gestational age status among a population-based cohort of Medicaid-enrolled
children <10 years of age. Thorax 2007;62:231–236.
[49] Svanes C, Omenaas E, Heuch JM, et al. Birth characteristics and asthma symptoms in
young adults: results from a population-based cohort study in Norway. Eur Respir J
1998;12:1366–1370.
[50] Jensen ME, Gibson PG, Collins CE, et al. Diet-induced weight loss in obese children
with asthma: a randomized controlled trial. Clin Exp Allergy 2013;43:775–784.
[51] Northridge J, Ramirez OF, Stingone JA, et al. The role of housing type and housing
quality in urban children with asthma. J Urban Health 2010;87:211–224.
[52] Akinbami LJ, Kit BK, Simon AE. Impact of environmental tobacco smoke on children
with asthma, United States, 2003–2010. Acad Pediatr 2013;13:508–516.
[53] Weil CM, Wade SL, Bauman LJ, et al. The relationship between psychosocial factors
and asthma morbidity in inner-city children with asthma. Pediatrics 1999;104:1274–
1280.
[54] Bartlett SJ, Kolodner K, Butz AM, et al. Maternal depressive symptoms and emergency
department use among inner-city children with asthma. Arch Pediatr Adolesc Med
2001;155:347–353.
[55] Moorman, J.E. et al. National surveillance for asthma–United States, 1980–2004.
MMWR Surveill Summ. 2007;56:1–54.
[56] Flores G, Bridon C, Torres S, et al. Improving asthma outcomes in minority children: a
randomized, controlled trial of parent mentors. Pediatrics 2009;124:1522–1532.
[57] Bruzzese JM, Sheares BJ, Vincent EJ, et al. Effects of a school-based intervention for
urban adolescents with asthma. A controlled trial. Am J Respir Crit Care Med
2011;183:998–1006.
Asthma - From Childhood Asthma to ACOS Phenotypes200
[58] Morgan WJ, Crain EF, Gruchalla RS, et al. Results of a home-based environmental
intervention among urban children with asthma. N Engl J Med 2004;351:1068–1080.
[59] Morgan WJ, Crain EF, Gruchalla RS, et al. Results of a home-based environmental
intervention among urban children with asthma. N Engl J Med 2004;351:1068–1080.
[60] Akinbami LJ, Moorman JE, Garbe PL, Sondik EJ. Status of childhood asthma in the
United States, 1980–2007. Pediatrics 2009;123(suppl 3):S131–S145.
[61] Eakin M, Rand C, Bilderback A, Bollinger M, Butz A, Kandasamy V, Riekert K. Asthma
in head start children: effects of the breathmobile program and family communication
on asthma outcomesJ Allergy Clin Immunol 2012;129:664–670.
[62] Talreja N, Soubani AO, Sherwin RL, et al. Modifiable factors associated with severe
asthma exacerbations in urban patients. Ann Allergy Asthma Immunol. 2012;109:128–
132.
[63] Restrepo RD, Peters J. Near-fatal asthma: recognition and management. Curr Opin
Pulm Med. 2008;14:13–23.
Managing Bronchial Asthma in Underprivileged Communities
http://dx.doi.org/10.5772/62990
201

